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Introduction
A symmetric version of regularized long wave equation (SRLWE), as follows, 0 2 ) Has been proposed firstly to model the propagation of weakly nonlinear ion acoustic and space charge waves. The hyperbolic secant squared (sech2) solitary wave solutions for the equation was given. The four invariants and some numerical results were also obtained in a previous work [1] . By eliminating  from (1) and (2) , another class of SRLWE was achieved through the following: 
Equation (3) is explicitly symmetric in the x and t derivatives and is very similar to the regularized long wave equation that describes shallow water waves and plasma drift waves [2] . The SRLW equation (1), (2) or (3) also arises in many other fields of mathematical physics [3] . Numeral investigation indicates the interactions of solitary waves are inelastic [4] . The study of the wellposedness of its solution and numerical methods has attracted a lot of attention. Guo used the spectral method to study the existence, uniqueness, and regularity of the numerical solutions for the periodic initial value problem of generalized SRLW and obtained error estimates of the spectral approximation solution [5] . Duan et al. presented the solitary wave solution of 1 ( ) 0
(Where 2 p  is positive integer, and v stands for velocity and Equations (1) and (2) become a special case when 2 p  . In previous works, the Fourier pseudospectral point collocation method, pseudo-spectral method, and finite difference method have been used to study the numerical solution of the initial boundary value problem in equations (1), (2) , (4) , and (5) [7] [8] [9] .
Because of the gravity, resistance of the propagation medium, and friction of air, the principle of dissipation must be taken into account in the study of the movements of nonlinear waves. In practical applications, the viscous damping effect is inevitable. It plays the same important role as the dispersive effect. This paper considers the initial boundary value of the dissipative generalized SRLW equation with damping terms. The problem as follows:
  is the dissipation coefficient, and 0   is the damping coefficient. Equations (6) and (7) reflect non-linear ion acoustic movement with respect to dissipation. In previous works, the wellposedness, existence, uniqueness, and long-term behavior of the solutions are discussed, but the analytical solutions were difficult to obtain [10] [11] . The research on the numerical solutions of the initial boundary value problems (1)- (9) is of great importance. In previous works, the finite difference method was used to discuss the approximate solutions of the initial boundary value of (6)- (9) when 2 p  [12] . By using the technique used to handle the generalized Rosenau equation, this paper constructs a two-level non-linear finite difference scheme for (6) - (9) in [13] . The priori estimate, existence, and uniqueness of the difference scheme are discussed and the quadratic convergence and unconditional stability of the scheme are analyzed. These results provide numerical examples to illustrate the effectiveness of the scheme. (6)- (9) satisfies the following:
Here, C is an ordinary positive constant. (In this paper, C takes on different values in different places.) Proof: Let
Multiplying (6) by u and calculating the integral of x on [ , ]
L R x x produce the following:
Combining it with the boundary condition (9) and by part integral method for each term of this equation, we have
Multiplying (7) by  and calculating the integral of x on [ , ]
This is because of the following:
We then obtain the following:
Adding (10) to (11) produces the following:
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This can be rewritten as follows:
Then, according to Sobolev's inequality, the following is true:
Difference scheme and its error estimations
Let h and  be the uniform step size in the spatial and temporal directions, respectively.  to represent the finite approximations of ( , )
and define these values as follows:
, the following implict Crank-Nicolson finite difference scheme of problems (6)- (9) is as follows:
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In order to prove the following theorem,we will use some important results which were used in previous wosks [12, 13] 
Theorem 3
n x C   ， n xx u C  ， n x u C   , n C    , (where 1, 2, , n N   ).
Convergence, stability of the difference scheme
Let ( , ) v x t , and ( , ) x t  be the solution of problems (6)- (9), as follows:
Then the truncation of the difference scheme (12)- (15) is as follows:
Making use of Taylor expansion and the dicrete energy normal method, we know (12)- (15) converge to the solution of problem (6)- (9), and the rate of convergence is , respectively.
Theorem 6
The solution of (12)- (15) is unique.
Numerical simulations
When 0 t  , damping does not take effect and the dissipative term does not appear, so the initial functions in (6)- (9) are the same as those in (4) and (5) in generalized SRLW (when 0 t  ):
By using MATLAB7.1, we made numerical simulations about the initial boundary value problem of (6)-(9) when 3 p  ,( 0.5
. Because we do not know the exact solution of (6) or (7), we used error estimation methods reported in previous works [12] [13] [14] [15] [16] [17] . We considered the solution on meshed experiments were carried out to justify the 2nd order convergence of the difference schemes using method describe in previous works [12, 18] . As shown in Tables 1, 2 , and 3, the scheme in this paper has 2nd-order accuracy. As shown in Figures 1-4 , damping term and dissipation decrease the height of the wave graphs of u and  as time increases. Smilarly we can get wave graph of u and  when p=5,( 0.2
   
). It is known that the heights of the graphs of u and  decrease faster when  and  are relatively large by comparing the different damping coefficients and dissipation coefficients. We then conclude that difference scheme (12)- (15) is reliable for the initial boundary value problem of (6)- (9) . The technical of the paper represents a new approach and it is effective. 
